Background: Parents represent a key ecological component in influencing their child's physical activity. The aim of this exploratory study was to assess the relationship between maternal acculturation and physical activity in Hispanic children. Methods: 102 Hispanic mothers (mean age 36.2 yrs; +SD 7.3 yrs) and their children (mean age 10.0 yrs, +SD 0.8 yrs) participated. Most of the mothers (74%) were foreign-born, with 62% classified as low acculturated and 38% high acculturated. Demographic, acculturation, and anthropometric measures were completed by mothers and children. Physical activity was measured using accelerometers. Relationships between maternal acculturation and demographic variables and children's physical activity were examined using chi-square, Analysis of Variance, and simple regression. Results: Children had higher physical activity levels than their mothers (t(49) = -7.87, P < .0001). Significant correlations between maternal and child's physical activity levels were observed in moderate (r 2 = 0.13, P = .001), vigorous (r 2 = 0.08, P = .05), and moderate-to-vigorous physical activity (r 2 = 0.17, P = .002). Low acculturated mothers were more likely to have active children compared with high acculturated mothers. Maternal BMI and other demographic characteristics were not significantly associated with child's physical activity. Conclusions: Findings from this study revealed an association among maternal acculturation, role modeling, and child's physical activity.
Previous research suggests that parents are key ecological influences on their children's physical activity (PA) patterns. [1] [2] [3] [4] Parental influence may occur through their belief system, role-modeling, and support. For instance, parental beliefs and expectancies about their children's physical activity competence are shown to be significantly related to children's moderate-to-vigorous physical activity (MVPA) levels. 5 In regard to parental modeling, studies have shown a moderate to strong relationship between parental physical activity level and their children's physical activity level, 1, 4 particularly when both parents are active. 6 Similarly, parental support (eg, verbal encouragement) and provision of transportation to places to be active have consistently been associated with their child's physical activity level. [7] [8] [9] Despite the evidence supporting the importance of parental roles, there is limited research on the parental correlates and predictors of children's physical activity among minority ethnic groups. 7, 10 Hispanic children, in particular, are considered a high priority group for future study, as they are the largest growing minority group in the United States 11 with high prevalence of physical inactivity 12 and inactivity-related conditions such as obesity. 13 Further, given the fact that a large number of Hispanic children have foreign-born parents (roughly 5.1 million), 14 the role of acculturation on Hispanic children's physical activity also warrants examination. Acculturation typically refers to the psychological and social changes experienced by immigrants and their descendents, as they adapt to the social and cultural context of their host country. 15, 16 Using data from the National Longitudinal Study of Adolescent Health, Gordon-Larsen et al 17 reported that relative to their USborn peers, first-generation Mexican American and Cuban adolescents (7th to 12th graders) viewed significantly less TV and videos, but also reported fewer weekly bouts of physical activity. Singh et al 18 found lower levels of sports participation and higher levels of inactivity among Hispanic children with foreign-born parents. In another study, 19 Hispanic girls who spoke primarily English with parents were 1.25 to 2.58 times more likely to participate in physical activity as compared with Spanish speaking Hispanic girls, with the largest differences reported for school sports in 8th grade girls. In contrast, Unger et al 20 reported that among Hispanic and Asian American students, higher levels of acculturation in the 6th grade (assessed in terms of US preference regarding friends, media, foods, and activities) predicted lower frequency of self-reported physical activity in the 7th grade. Overall, studies have shown associations between acculturation level and physical activity in Hispanic adolescents, although the direction of these associations has been inconsistent. Moreover, these studies have rarely included elementary school children or parental acculturation, and objective measures of physical activity. Thus, the purpose of this exploratory study was to help fill in this knowledge gap by investigating the role of maternal acculturation and other demographic characteristics on children's physical activity levels objectively measured using accelerometry. This study focused on mothers because of their distinct roles in influencing children's physical activity practices. 1, 6 
Methods

Participants
The sample was comprised of 102 Hispanic mothers (mean age 36 yrs, SD 7.3 yrs) and their children (mean age 10.0 yrs, SD 0.7 yrs). Study eligibility criteria included (a) only 1mother-child pair per family of Hispanic ethnicity, (b) ability to communicate in English or Spanish, and (c) not having any medical restrictions affecting physical activity patterns. Data collection was conducted in 2008 to 2009 and approved by the University of Houston and the Texas A&M University Committees for the Protection of Human Subjects and the Houston Independent School District Research Committee. Participants were recruited from 4 inner-city elementary schools (3rd-5th grade) located in the target neighborhood. Selected schools demonstrated similar characteristics in terms of location (from the same neighborhood located east of downtown Houston), size (500-700 students), racial composition (97-99% Hispanic), economics (92-96% of students eligible for free or reduced-price lunch), and relatively low mobility rates (ie, about 10% students changing schools during academic year).
Measures
Demographic and Acculturation Information. Participating mothers and children reported standard demographic information (ie, gender, ethnicity, age, birthplace, and education) on a demographic questionnaire. To assess maternal acculturation level, we used Marin and Gamba's (1996) 21 measure of acculturation which includes questions about the language use (ie, how often do you speak or think in English or Spanish?), linguistic proficiency (ie, how well do you speak, read, or write English or Spanish?), and electronic media usage (ie, how often do you watch television or listen to music in English or Spanish?). Each respondent was assigned 2 scores: one for the average of all 12 items making up the acculturated domain and another score for the items representing the nonacculturated domain. The possible total score range is from 1 to 4 for each cultural domain. Following Marin and Gamba's recommendation, a score of 2.5 was used as a cutoff score to indicate low or high level of acculturation.
Anthropometric. Child's body weight and height were assessed to the nearest 0.1 kg and 0.1 cm, respectively, using a scale (Tanita TBF 310) and a height rod. Height was measured without shoes. To calculate body mass index (BMI), we used the Quetelet's index [body weight (kgs)/height (cm 2 )]. Obesity status was determined using BMI values for the age and gender specific percentiles according to the CDC guidelines. 22 Children were classified as healthy weight with BMI 5th-84th centile, overweight with BMI 85th-94th centile, and obese with BMI ≥ 95th centile. Mothers with a BMI ≤ 24.9 kg·m -2 were considered to be normal weight, and those with BMI ≥ 25 kg·m -2 were considered overweight/obese. 23 Physical Activity. Physical Activity was objectively measured using the ActiGraph GT1M accelerometer (ActiGraph LLC, Fort Walton Beach, FL). Due to budgetary constraints, we asked a subset of 51 children (20 boys and 31 girls) and their mothers to wear an accelerometer on their right hip at the same time for 7 consecutive days while awake. Data were recorded in 30-second epochs for children and 60-second epochs for mothers. To be considered a valid day, mother-child wore accelerometer for a minimum number of hours per day from wake up time to bedtime ("wear time"), except while showering and swimming. A valid day was ≥ 8 hours of wear time. We used the definitions of a nonwear and wear time, as proposed by Troiano et al: 24 (1) nonwear was defined by all interval of at least 60 consecutive minutes of no recordable activity, with allowance for 1 to 2 minutes of counts between 0 to 100; and (2) wear time was determined by subtracting nonwear time from 24 hours. Accelerometer data were reduced and analyzed to produce a report of average daily minutes spent in light, moderate, vigorous PA, and MVPA for each participant using custom-designed MATLAB scripts (MATLAB 2009a, MathWorks, USA). Activity counts from children were converted to light, moderate, vigorous, and MVPA using the age-specific cut-off thresholds developed by Freedson et al (2005) . 25 For instance, to determine MVPA, a threshold of 3 METs was used; minutes that met or exceeded the criterion were summed to obtain a daily estimate of the number of MVPA minutes. In a similar way, activity counts from mothers were converted using a widely adopted cut-off threshold. 26 
Procedure
Demographic, acculturation, and anthropometric measures were completed by participants in school settings. Measurements were carried out during the school's physical education classes, school drop off and pick up times, as well as in the evenings and on weekends. Each session lasted approximately 1hour. Due to low maternal or child literacy, interviewers read survey questions to enhance item comprehension and accuracy. At the end of the measurement sessions, every other child and their mother were asked to wear an accelerometer for 7 days to ensure representativeness of the subset. The assignation of accelerometer was based on their order of completion of the surveys. In the event of a mother/child pair declining to participate, the next dyad was asked. Agreeing mother/child pairs then participated in orientations to demonstrate how accelerometers should be worn.
Statistical Analysis
Basic descriptive analyses were performed on the participants' acculturation, demographic, and daily physical activity variables. The influence of maternal acculturation and demographic characteristics on children's daily physical activity was examined using several techniques, such as Chi-square, Analysis of Variance, and simple regression model. A P-value of 0.05 was used to determine the statistical significance, unless noted otherwise. Table 1 presents selected demographic characteristics of the study mothers. Interval data are represented with item means (SD) and nominal data are shown based on frequencies and percentages by category. In summary, the typical participating mother was in her mid-30s, lived 16 years in the US, was married, and had a low level of education attainment as well as low acculturation. Maternal BMI mean was approximately 31 kg·m -2 , indicating the average of maternal participants was obese. The maternal acculturation variable demonstrated remarkable consistency on demographic variables such as age and mean BMI measures. However, response frequencies from low acculturated mothers and their high acculturated counterparts differed based on the years lived in the US, their birthplace, highest grade completed in school, hours worked per week, and family income.
Results
Demographic Characteristics of Mother and Child Samples
Children's demographic characteristics are described in Table 2 . Among children, most girls and boys were 10 years old, in the 5th grade, and overweight. There were notable differences in children's demographics based on maternal acculturation groups. For example, the BMI percentages for a majority of the low acculturated group were in the "obese" and "overweight" classifications. This was not true for the high acculturated group. Table  2 provides other examples of how the 2 groups were different in size and characteristics.
Maternal and Children's Physical Activity
Mother's and child's physical activity levels are summarized in Table 3 . The subset of mothers wore their accelerometers for more than 5-and-a-half days, recording an average of 21 minutes of daily MVPA. Children had similar recorded, effective wearing days and an average of 49 minutes of MVPA each day. One-way betweensubject ANOVA tests were performed to compare the daily MVPA differences between mothers and children. Not surprisingly, children had higher physical activity levels than their mothers [t(49) = -7.87, P < .0001]. In addition, significant differences were also detected between mothers and children for moderate PA and vigorous PA (P < .01).
When we examined the influence of maternal role modeling on child's physical activity, significant correlations between maternal and child's physical activity levels were observed in moderate (r 2 = .13, P = .001), vigorous (r 2 = .08, P = .05), and MVPA (r 2 = .17, P = .002). Although not shown in Table 3 
Relationship Between Maternal Acculturation and Children's Physical Activity
Maternal Demographic Variables and Children's Physical Activity
Maternal demographic items by acculturation groups were compared using Pearson Chi-square and Wilcoxon tests (Table 4 ). In sum, low acculturated mothers had significantly (P < .01) lower levels of education than high acculturated mothers. Less acculturated mother's worked significantly (P < .01) fewer hours per week outside the home than more acculturated mothers. Less acculturated mothers were significantly (P < .01) more likely to have been born in Mexico. More acculturated mother's family income tended to be higher, but it was not statistically significant (P = .056) when compared with less acculturated mother's family income.
In general, mothers' demographic variables were not significantly (P > .05) related to children's daily average MVPA. We also tested the influence of additional, independent relationships between acculturation groups and maternal demographic variables with children's physical activity. No significant differences (P > .05) were noted related to BMI by regressing mothers' BMI by acculturation on children's daily MVPA average. Regression model lines-of-best fit documented interesting differences by acculturation. Low acculturated mothers with higher BMIs had more active children. A bivariate model of fit showed no significant effect for maternal years living in US and children's physical activity. The low acculturated mothers tended toward higher physical activity compared with high acculturated mothers.
Discussion
The purpose of this exploratory study was to investigate the role of maternal acculturation and other demographic characteristics on child's physical activity levels. The sample consisted of elementary school (3th-5th grade) Hispanic children and their mothers, who were in their mid-30s, married, with low-educational attainment, and of varied acculturation levels. This study confirms the maternal influence on children's physical activity, and provides additional insights into the specific roles of maternal acculturation. Children of low acculturated mothers were significantly more active (almost 20 minutes more of MVPA per day) than children of high acculturated mothers. This finding is of particular interest suggesting that low maternal acculturation may be a protective factor toward physical activity in Hispanic children. Furthermore, such a result is consistent with other studies that have shown positive influences of maternal acculturation on child's health outcome (eg, breastfeeding and BMI). 27, 28 However, our results are conflicting with studies that have reported a high level of acculturation being associated with physical activity in Hispanic youth. 17, 18 Further studies should investigate the influence of cultural factors associated with physical activity in large samples of Hispanic children of immigrant parents using accelerometry. Distinct demographic differences in place of origin and years living in the United States were found between mothers of low acculturation and high acculturation. However, these demographic variables were unrelated to children's physical activity in our study suggesting the unique association of acculturation independent of other demographic variables. The potential interdependent or independent relationships among acculturation and other sociodemographic variables have not been fully explored in the previous studies, 29 and our finding suggests further assessments of these relationships are important to better understanding parental influences on children's physical activity. This study also provides some evidence of the important contributions that maternal role modeling has on children's physical activity. This notion is in parallel with studies that support parental modeling and its association with children's physical activity patterns. 1,4,7 No other studies have documented such relationships in a sample of Hispanic families. Given the exploratory nature of this study, such results are encouraging and should support further investigation into the influence of maternal physical activity on children's physical activity in larger, more controlled studies of Hispanic children. In addition, given the distinctive role of parental influence on physical activity, 6 future research should investigate the specific role of Hispanic fathers on their children's physical activity. An obvious next step in this line of research is to begin to unravel the complex mechanisms by which maternal acculturation and role modeling influence child's physical activity. For instance, some research questions worth exploring are (1) How is maternal acculturation influencing perceived environmental opportunities to be active for mothers and children? and (2) Is it possible that low acculturated mothers and their children use more active transportation or commuting? It would be useful to explore how these questions might differ across various ethnic and economic groupings of parents.
S210
There are several limitations inherent to exploratory studies that are worth noting. The inclusion of small and unequal samples limits the internal and external validity of our results to other Hispanic children with varied acculturation and socioeconomic status. As an example, in our exploratory study the children were classified into 2 groups based on their mother's low/high acculturation classification. Because of this approach, the resulting 2 groups were different in size and characteristics. We also had no idea whether the low/high groups were stratified samples or whether they accurately represented the acculturation groups. Direct statistical comparisons of children's descriptive information between these 2 groups were not completed because of the limitations of unknown representativeness for mean, variance, or functional form of the data. More structured research designs are needed to confirm the accuracy of our grouping processes and subsequent study findings. It is also important to recognize the challenges and well known difficulties researchers experience in recruiting paired mother/child participants from minority, low-income and low-literacy populations, 30, 31 especially when measurement activities demand significant time and effort commitments by the participants. Despite these limitations, there were several strengths to our research. To our knowledge this is one of the first studies that have documented the association between maternal acculturation and child's physical activity in Hispanic families independently of demographic variables. The current study expands the limited amount of research examining the influence of cultural influences on children's physical activity involving Hispanic families. Moreover, we augment previous studies by examining the parenting cultural influences of families with a younger age group of children. Previous studies have largely included adolescents.
